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According to one index, humans have already consumed a year’s worth 
of the world’s renewable resources by the beginning of last month. Nigel 
Williams reports on the growth in borrowed time.
Earth dips into the redBeginning on October 9 and 
continuing to the end of the year, 
the world will be living beyond 
its ecological means according 
to researchers who have created 
the concept of an ‘ecological 
footprint’. They believe it shows 
that, from that day, humans will 
have already consumed the total 
amount of new resources nature 
will produce this year.
Each year the Global Footprint 
Network calculates humanity’s 
demand on cropland, pasture, 
forests and fisheries and 
compares it with the ability of 
these ecosystems to generate 
resources and absorb wastes. 
Such Ecological Footprint 
accounting can be used to determine the exact date 
humans begin running an annual 
ecological deficit. Designated 
World Overshoot Day, the 
researchers estimated demand 
began outstripping supply on 
October 9.
The causes of Overshoot are 
simple but significant. In any 
given year if trees are cut down 
faster than they can grow back, 
then forests become smaller 
than before. If more fish are 
caught each year than spawn, 
then there will be fewer fish. 
The consequences of humans’ 
accumulating ecological debt 
also include “global climate 
change, species extinctions, 
insecure energy supplies, water shortages and crop failures”, the 
researchers say.
The first calculation of 
Overshoot Day was in 1987, 
when the date was December 
19. Today, with Overshoot Day on 
October 9, the global Ecological 
Footprint is almost 30 per 
cent larger than the planet’s 
biocapacity. In other words, it 
now takes more than one year 
and three months for the Earth 
to replenish what we use in 
12 months, they calculate.
Keeping track of the compound 
effect of humanity’s consumption 
of natural resources and 
generation of waste is one key 
to achieving sustainability, the 
researchers argue.
As long as people do not know 
how much of nature’s capacity 
humans use or how resource use 
compares with existing stocks, Under pressure: Humans are creating an increasingly large ecological footprint on the planet’s natural resources. (Photo: NASA, 
Visible Earth, http://www.visibleearth.nasa.gov).
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Legend has it that Alfred Nobel 
was well aware that his invention 
of dynamite and the damage 
resulting from its military use 
would taint his legacy. Thus, to 
restore the balance, he came up 
with the brilliant idea of funnelling 
his fortune into a set of awards to 
be named after him, which soon 
became the most prestigious 
accolades in the fields they 
covered. And tough luck for the 
disciplines that were forgotten, 
like mathematics and parts of 
biology. 
By contrast, the Dutch 
brewery boss Alfred Heineken 
(1923–2002), the third family 
member to lead the eponymous 
company and grandson of its 
founder, provided humanity 
with a widely popular beer, 
and was reportedly an equally 
popular man, so he had little 
need to balance the books. Still, 
the flamboyant businessman 
widely known as ‘Freddy’ 
endowed the H.P. Heineken 
awards for biochemistry and 
biophysics in honour of his father, 
Henry Pierre Heineken, who had 
been a chemist with a life-long 
passion for science. The first 
Heineken laureate was Erwin 
Chargaff in 1964, whose base-
pairing rules laid the foundation 
for the discovery of the DNA 
double helix structure. The high 
quality of the prize is underlined 
by the fact that many of the 
winners, such as Tom Cech, 
Aaron Klug and Paul Nurse, went 
on to win a Nobel prize soon 
afterwards. 
In 1988, Alfred Heineken, who 
held a doctorate in chemistry 
like his father, but also sustained 
keen interests in medicine, 
music, and the arts, set up a 
second foundation in his own 
Nobel prizes get plenty of 
press coverage, but the most 
prestigious award for ecological 
work is much less famous than the 
beer with which it shares its name. 
Michael Gross reports. 
Prize bolsters 
environmental 
sciencesovershoot may go undetected – 
increasing the ecological deficit 
and reducing nature’s capacity to 
meet society’s needs.
“The Ecological Footprint 
is a resource accounting tool 
used to address underlying 
sustainability questions”, the 
researchers say. It measures 
the extent to which humans are 
using nature’s resources faster 
than they can regenerate. It can 
illustrate who uses how much of 
which ecological resources and 
populations can be defined either 
geographically or socially. And 
it shows to what extent humans 
dominate the biosphere at the 
expense of wild species.
And another report, published 
last month, reveals how our bank 
of water resources is dwindling. A 
study of the world’s glaciers and 
ice caps has revealed that the 
rate of melting across the world 
has accelerated in recent years. 
The loss of glaciers in South 
America and Asia will threaten 
the water supplies of millions of 
people within a few decades, the 
researchers warn. 
Loss of land-based frozen 
water is one of the clearest signs 
of global temperature rise, and 
the state of glaciers has become 
a key argument in the debate over 
climate change. Georg Kaser, a 
glaciologist at the University of 
Innsbruck, who led the research 
said: “The glaciers are going to 
melt and melt until they are all 
gone. There are not any glaciers 
getting bigger any more.”
Kaser said that “99.9 per cent of 
all glaciers” were now shrinking. 
Increased winter snowfall meant 
that a few, most notably in New 
Zealand and Norway, got bigger 
during the 1990s, he said, but a 
succession of very warm summers 
since then had reversed the trend. 
His team combined different sets 
of measurements which used 
stakes and holes drilled into the 
ice to record the change in mass 
of more than 300 glaciers since 
the 1940s. They extrapolated 
these results to cover thousands 
of smaller and remote glaciers not 
directly surveyed.
The results revealed that 
the world’s glaciers and ice 
caps — defined as all land-based 
ice except Greenland and the West Antarctic ice sheets — grew 
steadily until about 1970, when 
they began to shrink. The rate of 
shrinking increased significantly 
in 2001. On average, the world’s 
glaciers and ice caps lost enough 
water between 1961 and 1990 to 
raise global sea levels by 0.35–
0.4 mm each year. For 2001–2004, 
the figure rose to 0.8 mm each 
year.
Writing in the journal 
Geophysical Research Letters 
the researchers say: “late 20th 
century glacier wastage is 
essentially a response to post-
1970 global warming.” Kaser 
said: “There is very, very strong 
evidence that this is down to 
human-caused changes in the 
atmosphere.”
And, in another study in the 
Journal of Hydrometeorology, 
researchers from Britain’s 
Meteorological Office report new 
results from computer modelling 
of future climate scenarios. While 
models have their problems, 
they can be tested against 
past changes by ‘backcasting’. 
Although the model tracks past 
temperature changes pretty 
accurately, it does not predict 
drought region by region as it 
has occurred. But it accurately 
predicted total global water 
trends over the past 50 years 
and when the model is used 
to predict prospects over this 
century, it reveals “a net overall 
drying trend” if greenhouse gas 
emissions are moderate or high.
These new studies are building 
pressure to combat fossil fuel use 
and greenhouse gas emissions 
and highlight the economic 
consequences of failure to 
address this issue. A recent 
report by Nick Stern, a former 
chief economist at the World 
Bank and the British treasury, has 
highlighted how much cheaper it 
will be to slash greenhouse gas 
emissions now than deal with the 
potentially devastating effects of 
global warming.
A separate report by economists 
at PriceWaterhouseCoopers 
suggested carbon emissions 
could be cut to 60 per cent below 
expected levels in 2050, at a cost 
of just a year’s economic output; 
but only if the rich world takes the 
initiative, and gets started now.
